What matters most to people who use healthcare? What matters to their caregivers? How do we use this information to support ongoing quality improvement in the healthcare system? In this paper, we explore three concepts from the current healthcare discourse, intended to drive health system improvements: person-centred care, value-based healthcare and learning health systems. We propose that key tenets from each of these concepts should be combined to create a person-centred learning health system (PC-LHS). We highlight two key points: First, in achieving a PC-LHS, the experiences, priorities and values of patients and their caregivers should be continually collected and fed into data systems to monitor ongoing quality improvement and performance benchmarking. Second, the information collected in determining value must include important contextual factorsincluding the social determinants of health -as patient health and well-being outcomes will ultimately be shaped by these factors, in addition to health system and disease factors. In summary, improving value for patients and caregivers, by capturing the things that matter most to them, within their life contexts, needs to be part of the continuous quality improvement cycle that lies at the heart of a learning health system.
Introduction
Health systems in industrialized nations are striving to improve care delivery for the growing numbers of people living with complex health and social needs. It has long been recognized that acute care, episodic-focused care and reactive care are mismatched with the priorities of populations with complex care needs who require input from multiple providers located across many care settings (Chouvarda et al. 2015; CIHI 2011; Coleman 2003; Guilcher et al. 2016; Hopman et al. 2016; Koné Pefoyo et al. 2015; Schiotz et al. 2016) . When care is fragmented and uncoordinated, it is not only confusing for patients, caregivers and providers but also linked to poor outcomes and high healthcare system costs (Berwick et al. 2008 , Berkowitz et al. 2018 Cabana and Jee 2004; Frandsen et al. 2015; van Walraven et al. 2010a van Walraven et al. , 2010b . Although achieving cost efficiencies and reducing waste are priorities for most industrialized health systems (Berwick and Hackbarth 2012; FOPH 2013; Marchildon 2013; OECD 2017) , it is recognized that solely focusing on saving money or "bending the cost curve" is short-sighted (McGrail and Ahuja 2017; Porter 2010) .
In this paper, we explore three important concepts from the current healthcare discourse that are intended to drive health system improvements: person-centred care, value-based healthcare and learning health systems. We briefly define these three concepts and then argue that key tenets from each of these concepts should be combined to create a person-centred learning health system (PC-LHS) approach. We highlight two key points: First, to achieve a PC-LHS, the experiences, priorities and values of patients and their caregivers should be continuously collected and fed into data systems to monitor ongoing quality improvement and performance benchmarking. Second, the information collected in determining value must embrace important contextual elementsincluding the social determinants of healthas patient health and well-being outcomes will ultimately be shaped by these critical factors and not health system and biomedical disease factors alone.
Overview of Concepts

Person-centred care
Over the past two decades, there has been a dominant focus on the concept of person (patient)-centred care as a core component of high-quality health systems (Institute of Medicine 2001). Despite this recent focus, the concept itself can be traced back to the 1940s, 1950s and 1960s to the early works of Carl Rogers (1946) and Michael Balint (1969) . Rogers, a psychoanalyst, used the term client instead of patient as the latter suggested a form of dependence and perpetuated a power difference between the provider and the patient. In 1969, Balint differentiated illnessoriented medicine (diagnosing and treating illness) from patient-centred medicine (understanding the "overall" person, not just the illness) (Balint 1969) . Beach et al. (2006) described a similar term, relationship-centred care, which speaks of the importance of understanding the context of all parties in a relationship (including providers and caregivers) and the importance of authenticity, not just going through the motions. The ideas embedded in person-and relationship-centred care are apparent in various disciplines (e.g., occupational therapy, physical therapy, social work, nursing and medicine) and are arguably more or less ingrained in the core practice of these professions. These approaches to care entail recognizing the patients and their caregivers beyond the patients' illness, understanding their preferences and values and empowering them in decision making and care planning to the extent that works for them, in an effort to improve their experiences and outcomes. Unfortunately, current health system delivery models and approaches to care that favour cure and disease management within discrete sectors make it increasingly difficult to execute these principles in practice.
Value-based healthcare
Michael Porter and Elizabeth Olmsted Teisberg coined the term value-based healthcare, defined as health outcomes achieved relative to dollars spent (Porter and Teisberg 2006) . The focus on outcomes moves away from a traditional focus on volumes of service or cost reductions alone (Porter 2009 (Porter , 2010 . The challenge is that health systems often operate in silos; thus, any focus on value tends to be sector specific (such as in hospital), which is only one component of the patient's care journey (Elf et al. 2017 ). Work to date on value-based healthcare has primarily considered disease-specific and symptom-oriented outcomes, with little focus on understanding how patients and caregivers define valuebased outcomes (Anderson et al. 2017; Ersek et al. 2017) . Shifting attention to defining what matters to patients and caregivers, measuring these concepts and using these findings to inform the design and implementation (or adaptation) of models of care will require a simultaneous reduction of processes that do not work well and produce little value for patients and caregivers.
Learning health systems
Within the past few years, real-time execution of evidence-based practice with practice-based evidence has emerged as a new priority and is called a learning health system (Porter and Teisberg 2006) . This new way of healthcare marries research with quality improvement through a constant cycle of collecting data, feeding information back to providers and decision makers, making adaptations based on this "real-time feedback" and continuing the improvement cycle (Reid 2016) . Organizational culture plays a crucial role in supporting an effective learning health system approach. Specifically, organizations need to learn as they go and not be afraid to "fail," to foster a spirit of curiosity and courage. The learning health system approach requires a new set of skills for healthcare system stakeholders (Roy et al. 2016) , including researchers and organizations that are conducive to this type of evaluation (Reid 2016) . The backbone to learning health systems, but one that is often the hardest to obtain, is a comprehensive data infrastructure that captures meaningful information, including patient-and caregiverreported outcome and experience measures.
A Call to Action: Person-Centred Learning Health System
What does it look like when person-centred care, value-based care and learning health systems come together? First, to deliver care that is meaningful to patients and caregivers, we need to understand how patients and caregivers define "good" outcomes and overall well-being, even if beyond traditional conceptualizations of health (e.g., beyond disease, symptoms). Tseng and Hicks (2016) noted that it is important to align person-centred care and value-based care by incorporating patient data (including preferences and perspectives) into quality metrics to influence the delivery of care. We push further and argue that this can be facilitated by a learning health system approach -collecting these data, feeding the information back to clinical teams and tailoring care and future research in an ongoing quality improvement cycle. Instead of a large overhaul of care (or disruptive change), small incremental improvements can be made.
Currently, measurement tools and care delivery approaches do not always lend themselves to understanding the person, his or her capacity and the social context (including knowing and understanding the caregivers' needs and preferences). Furthermore, measurement approaches and tools should be mindful of linguistic, cultural, medical, cognitive, physical or psychosocial reasons that may impact engagement and data collection. We suggest that to achieve a PC-LHS, we need to first identify what matters to patients and caregivers (while being mindful of engagement barriers), have processes in place for ongoing monitoring and create adaptive systems to adjust policies and models to these inputs. From this perspective, value is an input into a PC-LHS (by capturing what matters to patients and caregivers) as well as an output of a PC-LHS (through system improvements and redesign to improve the quality of care delivered). having someone to count on, feeling safe and independent and easily accessing health and social care that was meaningful (Kuluski et al. 2019) . Provider activities were identified as being key enablers of needs being met, such as taking the time to listen intently and answer healthcare and non-healthcare-related questions, explaining why certain treatments or medications are being recommended and that changes in symptoms may not happen right away and providing a phone number of a provider who is available to answer questions, if any, arise. In addition, having the appropriate assistive devices to mobilize without fear of falling, continuing to do activities that are meaningful and getting to appointments or completing errands (e.g., banking, groceries) with ease were identified as key activities to support the things that matter to patients and caregivers. These findings are consistent with other studies that sought to capture and understand meaningful patient outcomes (Greene et al. 2012; Mead and Bower 2000; Santana et al. 2018 ).
Why focus on social factors?
Patients identify the social determinants of health, such as housing, food security, income and social relationships, as important aspects of their lives (things they value). The social determinants of health also play a critical role in determining outcomes such as health utilization and health outcomes (e.g., morbidity and mortality) (Casey et al. 2005; Fitzpatrick et al. 2015; Gundersen et al. 2018; Holt-Lunstad et al. 2010; James et al. 2007; Kushel et al. 2006; Meara et al. 2008; Ross et al. 2012; Weinreb et al. 1998 ). The impact of the social determinants of health on health utilization and outcomes is seen in Canada (Mikkonen and Raphael 2010; Raphael et al. 2008) , is well documented in other countries (Mercer and Watt 2007) and can be both a cause and a result of poor health (Frier et al. 2018 ). Fitzpatrick et al. (2015) examined a cohort of adults using two cycles of the Canadian Community Health Survey linked to health administrative data to identify risk factors for high needs and costs in the healthcare system. Food insecurity, personal income and non-home ownership were most strongly associated with high needs and costs in Ontario, Canada. Furthermore, a growing body of research has identified that poor social relationships (perceived social isolation and social disconnectedness) increase the risk of morbidity and mortality (Perissinotto et al. 2019) . Notably, the risks of poor social relationships are comparable to those of smoking, alcohol consumption, air pollution, physical inactivity and obesity (Holt-Lunstad et al. 2010 ). However, social relationship data are not routinely captured in medical assessments, and arguments have been made about the necessity to gather this information and intervene accordingly (Perissinotto et al. 2019 ). Within social relationships, another critical piece is the presence and capacity of caregivers. Caregivers (typically family members, partners and friends) play a critical role in capturing patient needs and contextparticularly in cases where patients cannot fully participate in their care due to cognitive or physical decline or language or literacy barriers. Caregivers also have their own needs that will impact their capacity to provide care and pursue their own life goals. When caregivers experience stress, they are more likely to experience poor health outcomes, including higher rates of mortality, compared to non-caregivers (Schulz and Beach 1999) . A recent study found that caregivers who experience higher levels of caregiver strain have higher all-cause mortality than those caregivers who reported some or no strain in their role (Perkins et al. 2013 ). Furthermore, when caregiver capacity declines, the risk of long-term care admission for their loved ones may increase (Toot et al. 2017) . Caregiver stress and a lack of capacity to provide care may also contribute to hospital discharge delays (Salonga-Reyes and Scott 2017; Tan et al. 2010; Wolff and Kasper 2004) . Living alone has also been associated with increased hospital admission risk, particularly among men (Pimouguet et al. 2016) . Therefore, caregiver data (availability, capacity, as well as their input on patient care and their own personal needs) should be considered in the data captured within a PC-LHS.
Discussion
In our paper, we call to action the PC-LHSwhich combines key tenets from personcentred care, value-based healthcare and learning health systems. In enacting this approach to care, data that matter most to patients and caregivers would be continually collected in health systems to support ongoing quality improvement. However, we recognize that the implementation of a PC-LHS will not be easy. It will require substantial initial start-up funding, ongoing leadership and meaningful collaborations across sectors and disciplines.
Although it may seem daunting, there are examples of learning health systems that can be used as guiding models for the PC-LHS. In the United States, the Veterans Health Administration (VA) is an integrated learning health system, with more than 60% of scientists from basic science to translation research also practising as clinicians (Atkins et al. 2017) . In an overview of the VA model, Atkins et al. (2017) provide specific examples of how the VA has been successful with the learning health systems approach, such as with mental healthcare. The integration of evidence-informed practice, measurement and quality improvement significantly improved clinical processes and outcomes for persons with mental health issues, including improved access to care (O'Hanlon et al. 2017; Washington et al. 2011) . Atkins et al. (2017) highlight that the VA system provides a rich opportunity for "natural experiments" (p. 473) to identify what is working and what is not, how processes can be improved and the resulting adjustments for improvements. However, notably absent from the description of the VA learning health systems approach is the focus on patient and caregiver engagement. Atkins et al. (2017) acknowledged in their recommendations for advancing this field the need to have patient-centred measures to ensure that we are measuring what patients and caregivers value.
Learning from other learning health systems, such as the VA, will be key to advancing this approach across health jurisdictions. As a start, organizations that are nimble and support a culture of continuous improvement are ripe for a PC-LHS approach, where components of care that matter to patients and caregivers are collected and used to adapt and test approaches to care delivery. Over the next few years, it will be important to determine the tools, processes and enabling contexts required by researchers, providers and decision makers to address the aspects of care that patients and caregivers identify as valuable. To date, a number of factors that support an enabling context for person-centred care have been identified and include providers who work in teams (Beland and Hollander 2011) , co-location of services (Rumball-Smith et al. 2014), care coordination (Beland and Hollander 2011) , shared values (Evans et al. 2016; Luxford et al. 2011) , data infrastructure that spans settings to support communication (Steele Gray et al. 2018; Suter et al. 2009 ), remuneration that does not penalize providers for taking time with patients and caregivers during care interactions (Hutchison and Glazier 2013; Tsiachristas 2016 ) and co-design of care with patients and caregivers (Evans et al. 2016) . In a PC-LHS, when patient and caregiver data are collected, having processes in place to frequently discuss and reflect on the data will be required, particularly because ideas and goals may conflict. A point person, such as a practice facilitator, clinician researcher or quality improvement lead, could be appointed to lead data collection initiatives.
Further to that point, one core challenge in acting on, and responding to, patient-and caregiver-defined values is that these may be in conflict with the values and priorities of providers or misaligned with the organizational culture and practices in which patients receive care. Previous work on goal alignment shows that goals rarely align between patients, caregivers and providers (Bogardus et al. 2001; Heisler et al. 2003) , particularly when patient needs fluctuate, compile and become increasingly complex (Kuluski et al. 2013) . Given the different roles that patients, caregivers and providers play, it is expected that different aspects of the care experience will be differentially prioritized within and between groups. Thus, having the safe space to openly share, negotiate and collectively discuss goals and priorities will be key (Kuluski et al. 2013) .
Another key challenge of a PC-LHS is the fragmentation of information technology and the lack of interoperability of information technology systems across the healthcare sector and between health and social service sectors (Steele Gray et al. 2018) . Although a hospital system may create a user-friendly information technology platform within their institution, data capturing the full patient journey will require some level of integration with other providers and systems across sectors. In an era with strong health information privacy legislation, working through these foreseeable barriers will be critical and will require innovative thinking and risk sharing. For example, organizations (universities, acute care hospitals, community sector, government, etc.) will need to come together to reduce the burden on research with data-sharing agreements, ethics processes, etc., which often take months of administrative burden prior to initiating research initiatives. For a PC-LHS approach to be nimble and time sensitive, improved governance and administrative structures need to be in place to facilitate research and clinical activities for these important "natural experiments" (Atkins et al. 2017) to occur. A learning health system network of university and healthcare organizations governed by patients, providers, clinicians, researchers and payers in the United States is currently working through these barriers to support comparative effectiveness research through a shared data platform and streamlined research ethics boards (Finney Rutten et al. 2017) and is an example to watch in the coming years.
Finally, a core challenge in advancing this work, particularly if social determinants of health are prioritized (such as housing, basic income and food security), is the responsibility and accountability of health and social ministries. The Canada Health Act guides the government to fund "medically necessary services" (Martin et al. 2018) ; however, as research increasingly shows the impact of social factors on health and well-being (Halfon et al. 2010; Marmot et al. 2008; Raphael et al. 2008) , the boundaries between health and social systems are increasingly becoming blurred. Moreover, if patients and caregivers identify social factors as key priorities within their health system encounters, to what extent are health system providers/ decision makers accountable and responsible? We argue the need to explore collaborative governance opportunities as a way to bring health and social care sectors together, to achieve more for patients and caregivers than what each organization (or sector) could do alone (Emerson et al. 2012 ). This would include not only co-location of key health and social care services (e.g., primary care services, legal services, supports for new immigrants/ resettlement, community gardens and housing, as seen in Ontario's community health hubs and community health centres) but also exploring the integration of data infrastructures, measurement and administrative and delivery functions to support a more streamlined experience for patients, caregivers and providers. In addition to the moral imperative for this type of health and social collaboration, there is evidence of the positive impact of social spending on health. Dutton et al. (2018) examined provincial expenditure data from 1981 to 2011 from nine Canadian provinces to assess the impact of social spending on population-level health outcomes (potentially avoidable mortality, infant mortality and life expectancy) and concluded that population health-level outcomes significantly benefit from social spending.
Operationalizing and institutionalizing a PC-LHS require explicit relationships between patients, researchers and providers who work in the same space. Hospitals or community organizations with embedded researchers who are skilled in engaging patients, caregivers and providers in co-design methods can help advance a PC-LHS approach. Starting on clinical units (or with groups of providers) that are "early adopters" may provide a good testing ground. Continual performance monitoring of key outcomes (which map onto the quadruple aim of patient experience, provider experience, costs and population health), as well as attributes of care that matter most to patients and caregivers (described earlier in this paper), should be considered part of standard data collection procedures. Having incentives in place for healthcare organizations and researchers to try innovative approaches to care and adopt a "fail fast" approach may help instill innovation and a culture of continuous improvement.
In summary, to provide care that is meaningful to patients and caregivers, we need to understand what actually matters to them. Although there have been improvements in healthcare systems through services that adopt principles of person-centred care, value-based care and learning health systems, individually, these three concepts are not sufficient to guide transformative change. We need thoughtful, evidence-informed services and programs, adaptable to change, and ongoing evaluation. A PC-LHS that combines these three concepts may help health jurisdictions and organizations be responsive to patient and caregiver needs while also focusing on efficiency (e.g., optimizing the value of dollars spent). There need to be more discussions and engaging brainstorming opportunities with a wide range of sectors on how to address important functional (data infrastructure, privacy and data-sharing agreements) and normative (culture, trust and leadership) factors related to the implementation of a PC-LHS approach.
